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DETAILS OF THE WEATHER OF THE MONTH IN THE UNITED STATES. 
CYCLONES A N D  ANTICYCLONES. 

By A. J. HENRY. 

~c~on~s.-Pra.ctica.lly all of the cyclones of the month 
, first a peared in the daily Weat,her Miips of€ the coast of 

BritisR Columbia and either moved. thence eastward 
along the northern circuit or secondarm were developed 
over the plateau region and lii.ter crossed t,he mountains 
and advanced eastward in tlie form of NE.-SW. troughs 
of low pressure. High ressure, which prevailed over 

month, seemed to retard and, in some cases, to prevent 
tlie eastward movement of cyclones t.ha t nppe:irad off 
the Washington coast. From the 1st to t,he 18tIi, 
secondary c~-clones pn.sscd mross thc mouii t.ains south of 
Wyoming. After the 13th the movement WBS niore 
directly eastward along the nort.hern circuit.. None of 
the cyclones was of pronounced type except thats one 
which moved in from tlie Pa.cific on tlie 10th at  R time 
when the surface was snow-covered, nl t.hough surfxcc? 
temperature west of the diride on this date wii.s nbove 
freezing; east of the divide the t,enipernture w:?.s coii- 
siderably below zero n,nd t.here wn.s n strong teiiipernturc- 
pressure gradient estending SE.-NW. across Wyoming, 
southwestern Mon tann, nnd t?n.st.ern Idnho. The Wle:~t,licr 
Maps of tlie 11th and 12th arc typical of the snrf:icc 
conditions under which a u-ell-developed cyrlonc. crosscs 
the Rocky Mountains in t,hc wint,c?r seiIsOIi. The niot,ion 
from t,he Pacific is southoast.wnrd until the Cf.rent. Pliiins 
of Colorado and Kansas tire rcached, t.lionce nort.he2.s t 
to the Lake region. It is wort,liy of 1iot.e that the deep 
cyclone over southern Icl:i.ho on t,lir 1 I th WRS immedin.t.ely 

the Great Basin froni t i e  f 13bh until the close of the 

followed by a strong nnticyclone wliich persisted in that 
region until the close of the niont.li, as mentioned in the 
nest pnrngrnpli. 

A l a  t,icyc70 /> m. --The weather WR s dis t.in c tl y under n.n ti- 
cy~lonic cont,rol t,lie greater pa.rt of the month. A 
strong il.11 t,icyclone niosetl froni the northern Rocky 
Mounttiin region on the 1st to bhe middle At.lantic coast 
by the SLtli. This w:is followed by two others, with a 
cyclone intervening between cv~cli of t,hem. The pro- 
nounced cyclone of tlie 10th w~ fouowed by a strong 
nnticyclnnc which had I)ecnnie firmly established over 
sout.Iierii 1d:iho on t.lic morning of the 13t.h. I t  remained 
pmct.icnlly stn.t,ion:iry with undiminished in t,ensitg during 
thc l4tli-16th. Tlien pressurc fell scuncwha.t in its 
northwes t,cm quadrant.. thus II utomn t,icii.ll_v shifting the 
ceiiber of highest pressure to west,erii Colorn.do, where it. 
remained from tho 20th t,o 35th. On trlie 26th, pressure 
Iiaving riscii over Idaho and Xevadn, tBc center was 
:tg:iin est.ltblis1ic.d o w r  sou t.liet-n Idaho, whcre i t  remained 
unt>il about the closc? of the month. The winter-pressure 
distrilmtion t,lius clear.ril)cd, so long ns it continues, 
seciiis to h:ivc? :i.n iniportzint bearing upoil tlie weather 
of the United St:it,cba as n wliole. Some of the associated 
conditions art: as follows : CfleiiernUy dry weather wit,h 
frost in Ctiliforniii awsy from t.he const; Chinook winds 
east. of 6lie mountains in Idaho mid w-esterii Montana ; fre- 

uent nltcrnations of high and low tempernture emt  of thc 
$lississippi imd north of the Ohio but 110 severc cold. 

T H E  WEATHER ELEMENTS. 

R y  P. C. DAY, Cliniatologkt and Chief of Division. 

[Dated: Weather BWC~LI,  Washington, Feb. 2, 1ual.l 

PRESSURE AND WINDS. 

ihere was a general reduct.ion in prassurc over northeru 
and far western districts, but elwewhcre t.hr pressurc still 
continued above normal. 

During tlie latter half of t,he first decnde pressure 
diminished over the South, and storm nre:is, forming 
over the Southwest., moved easterly, causing rain or 
snow over large areas. Toward tlie close of t.lie decade, 
however, high pressure again morcd into tlic Xortliw-est 
and by tlie close it had advanced into the middle Missis- 
sip i Valley, Vc-hete the sea-level d u e s  were netirly 31 
i w  R es, the highest ever observed in Ilecember a t  several 
points. In  much of the West bhe coldest wentlier of t.lle 
month was observed, ahout this time, tlie ~li ir i i~~iu~ii  
temperatures over the Great Plains and Rocky Mountmain 
regions on the morninv of the 9th ranging from 30° to 
nearly 50° below zero <E.). 

While this high are8 was advancing toward the htlmtic 
coast, there was a sharp reaction to lower pressure in the 
far West, which likewise moved eastward rea.chiiig the 
Atlantic coast about the middle of the second deca.de. 
In the far West, however, there was a quick return to 

At the; beginning of the month high ressure was above iiorinal prc.ssure and hy the morning of the 14th 
sea-lo~el ressurt! wis new 31 inches in the northern 

for the senson had overspread most nort.liern ii,Iid celltrail * platenu, t ie re:iJiiig at  Boise, Eclaho, 30.96 inches, being 
districts. The high area esbended in to the more eastern t,he hi hest ever ohserved at thnt ,lace. In c.onnection 
districts, and by the middle of t h  iirst. decndc had with t! 5 is high pressure, severe col a prevailed in the far 
Darned off the middle Atlant.ic Coast. In t,he nirwt.ime Northwest, the niiniiiium temperature falling to  50" or 

inore below zero (F.) n.t esposed points in Idaho aiid 
Montmx. The lowest temperatures ever observed in 
December occurred durino this period a t  numerous 
plnces. nnd nt sonic. i,oiiits tfiev were the lowest observed 

Y advancing from the British nort.liwest, tin Y severe cold 

111 n i i i  winter monih. High" pressure and severe cold 
continued throughout most centrd and western districts 
until after the middle of t h o  second decade: and in por- 
tions of the plntenu, ressure remciined high aiid severe 

During the third decade of the month, lower pressure 
wiis the rule in practically all parts of tlie country, 
~ltlinugh a high meti of moderate intensity was main- 
t:iined over the platem region clurino the greater part 
of the decnde, nssuniing considerabfe proportions at 
times, hut coiifiiied in the main to districts west of the 
Rocky Mounttiins, until the end of the month when it 
shifted to the Missouri Valley aiid colder weather had 
again oversprond the Northwest. In the central and 
sout hern portions of the country pressure was generaIIy 
falling nt the close of the month, with the lowest haroni- 
oter retidings over the middle Mississippi Valley. 

cold continiwd until t F ie end. 
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Tho avera e ressure'for the month (Chart VI1 and 
Tables I anf 81) was above normal over the entire 
country, and in Canada as well, as f a r  as available obser- 
vations disclose. In portions of the Rocky Mountains 
and plateau region the ressure averaged decidodly 

over the Canadian northwest and generally over the 
central and northern portions of the interior valleys. 
The excess was least over the South Atlantic and East 
Gulf States and along the central and south Pacific 
coast, where the averages were usually only slightly 
above normal. 

The winds were usually moderate in character, and 
high velocities were confined mostly to coast disctricts, 
particularly a t  exposed points along the middle and 
north Pacific coast sections, where high winds are usual 
a t  this eriod of the ear, and along the Atlantic const 
from d w  York to gantucket, where about the 10th 
and 11th and agltin on the 15th some high winds occurred. 
Over much of the country to eastward of the Rocky 
Mountains the winds were mainly between northerly niid 
wester1 points, although in portions of the Lake region 
and O&o Valley there was a stron tendency toward 
southwest winds. 
considerable tendency to ensterly winds due to diminish- 
ing pressure toward the Pncific coast. 

higher than normal and t !I is persisted to some esteiit 

In  the far Nort B west there wns a 

TEMPERATURE. 

December, 1919, was a nion th of almost continued cold 
over the greater part of the country, but articulnrly so 
in the central and northern mountain an : p1utea.u dis- 
tricts, where in some cases the tem erature was below 
normal nearly the entire month. A: t Grand .Junction, 
in western Colorado, the daily means were continuously 
below normnl, usually to a large degree, except on three 
dates when there were slight escesses, the avertige for 
the month being the lowest ever reported in Decemhr, 
t i t  that place. At Walla Walln, in southeastern Wnsh- 
in on, the niean dail temperatures were continuously 

The de a.rtures from the normal for the 15-c1ti.y period, . %  Deceni er 2-16, inclusive, averaging more thhnn 30' (F.) 
per day, and during the 5-day period, from the 11th to 
15th inclusive, the arernge de srture was -40' (IC.) per 
dny. Severe cold set in over t ?l at district nbout Noreni- 
her 25 and, continuing without material int,erruption 
until the end of the second decade i ~ i  Decemhr, com- 
prised a period of the most severe and long-continued 
cold in the known history of that section. 

The'period from ahout the Sth to 13th mas prohnhly 
one of the longest with continued severe cold ever expe- 
rienced in the far Northwet. At Rnpid City, in western 
South Dakota, the tem erature was conthuously below 
zero for more than five if RYS, and on the estreme northern 
const of Washington, despite the surrounding ocean 
warmth, the temperature at  Tatoosh Island, remained 
below freezing for the same period, a record not previously 
observed at  that place. 

Farther east, over the Northern Plateau Ytabes, there 
was a considerable moderation in temperature during the 
latter half of the month, but here severe cold had been 
almost continuous since the early part of Oct,ober, and 
while the current ni0nt.h as tt whole was not so cold as ill 
some previous years, the period October 9 to December 1 r i  
was on the whole one of the coldest ever known. At 
Williston, N. Dak., the daily temperatures during t>ha.t 
period, 69 days, averaged more than 14O F. per day below 
iiormal. 

he f ow normal during t i e first two decades of the month. 
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In general the coldest period of the month was from the 
9th to 15th, when minimuni temperatures ranged from 
34O F. above zero in northern Florida to 52' F. below zero 
in Montana. In  portions of the Ohio Valley, and from 
Virginia northward to New England, the coldest period 
was about the close of the second decade. 

The highest temperatures for the month were generally 
observed near the end, n.lthough over the Southern States, 
from Texas eastward, the warmest period was during the 
latter part of the first decade. Along the South Atlantic 
coast and in portions of Florida the maxiniuiii tenipera- 
tures on the 8th and 9th were at numerous points the 
highest ever observed in December. At the same time 
the lowest temperatures ever observed were being ex- 
perienced in the Rocky Mountain region. At points in 
southern California the niasimuni temperatures on the 
2Sth were in escess of any previously esperienced in 
that section in December. 

For the month as a whole, the temperature averaged 
below normal in nearly all ortions of the country. 
In a few cases, particularly in t R e northern districts from 
the Mississip i Valley eastward, the month was as a whole 
colder than becember, 1917. At a few points in the far 
Northwest it was likewise the coldest December of record. 
Over the Southern States to eastward of Texas the month, 
as a whole, was slightly warmer than the average, and 
there was a small area in the far Southwest with similar 
conditions. 

PRECIPITATION. 

The month was notably free from well-developed 
storms and attendant wide areas of precipitation usual 
to a winter month. 

The principal storm periods of the month occurred 
during the latter half of the first decade. The first 
moved from the southern Plains region to New England 
durin the 6th nnd 7th, accompanied by very general 

from the Great Plains eastward. The second and 
principal storm of the month moved rapidly from the far 
bouthwest during the Sth, and by the morning of the 9th 
wns central in the Ohio Valley from whence it moved 
during the following 24 hours to the lower St. Lawrence 
Valley. This storm brought more or less recipitation to 
nearly all pa.rts of the country, snow over t % e northern and 
rain in the central and southern districts. In portions 
of the Middle Gulf States the preci itation was markedly 
heavy, particularly in eastern dssissippi, the greater 

art of Alabama, and over much of western Georgia. 
fn  some cases the falls froni the 7th to the 9th ranged from 
10 to 13 inches, the 24-hour amounts frequently rangin 
from 5 to 7 inches or more. These heavy rains cause 
sonie of t.he worst floods ever known in the regions 
refe~~etl  to, with henry property damage and some loss 
of life. Considernble precipitation occurred over the 
more eastern districts during the 13th and 14th, but from 
that period until the end of the month only light local 
Precipitation occurred in any part of the country, in fact 
the last half of the month was remarkably free from 
stormy weather of any sort for a winter month. 

For the month as a whole precipitation was below 
normal in nearlv all parts of the country, and in portions 
of the South Atlantic States the drou lit that has persisted 
for several months still remained un i roken a t  the end of 
theyear. At Savannah, Ga., and Charleston, S. C., the 
amounts for the month, with one esception, were the least 
for December in nearly 50 years. Over a small area in 
the Middle Gulf States, notably in Alabama m d  the ad- 
joining portions of Mississippi and Georgia, the heavy 

thoug B moderately light precipitation over most districts 

d 
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precipitation during the latter part of the first decade 
emeededlargely the normalfor the entire month, and small 
e-scesses occurred in portions of South Carolina., Ken- 
tucky, pnd West Virginia, and similar conditions prevailed 
in portions of .Wyoming and Montana. 

SNO WFALT.. 

For a winter month December, 1919 had, as R rule, 
much less snow than usually falls. A few limited areas 
had unusual1 large amounts for single storms but, for the 

unusually small. 
At local oints in the Middle Plateau, the snowfall 

during the Erst few daw of the month was unusually 
heavy for that region and, due to continued cold, remained 
on the round for a considerable period. Likewise on the 

all portions of the far Northwest. In  portions of Oregon, 
Washington, and Idaho, the depths a t  the lower elcra- 
tions were the greatest ever reported for a sin le storm: 

remained on the ground for a much longer period t,han 
usual. In the u per Michigan Peninsula the snowfall, 
though usuall {ght for individual falls, nevertheless 
amounted in pyaces to over 4 feet for the entire month. 

At the end of November a laraer art of the country 

cuIarly large for so early in the winter over the northern 
districts from the Great I d e s  westward and generally 
in the mountain regions of the West. On account of the 
frozen condition of this snow, owing to severe cold, i t  
remained on t'he ound unmelted for long periods, 

tricts and much suffering to stock resulted from inability 
to secure the food usually available on the ranges and the 
frequent lack of any provisions for feeding in other ways 
so early in the winter. 

month as a w K ole, tvhe total depths were nearly everywhere 

9th an d 10th a heavy fall of snow occurred over nearly 

and on account of the severe cold existing at t E e time, it 

than usual was snow-covered, tge 3 eptlis being parti- 

particularly in the F I orthern Plains, and mountain dis- 

RELATIVE HUMIDITY. 

Wide variations in the relative humidity vahies Tor 
near-by stations are shown when compared with the nor- 
md, some of which are douhtless due to the diAiculty 
experienced in securing accurate data. at  low temperit- 
tures. As a whole, liowever, the i-olative humidity was 
ahow the normal for December over the great,er ynrt, of 
the c.ountry, marked esceptiiins occurring, however, over 
the southeasturn arid far northwestern districts, where 
the values were in some cases decidedly below iiorninl. 

SEVERE STORMS. 

The occiirrence of a tornado was reported a t  Marion, 
Consideral)le property Miss., a t  3:18 p. m., December 7. 

damage was swtnined niid one pei.siin was killed. 
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